Carbon dioxide is one of the most foremost greenhouse gases in the atmosphere. Carbon dioxide emission is very crucial for both health and environment. Trend analysis approach was employed for modeling world total carbon dioxide emissions from the consumption of coal and all fossil fuels (petroleum, flaring of natural gas, natural gas, and coal). The results obtained from the analyses showed that the models can be used for CO 2 emission projections into the future planning.
I. INTRODUCTION
Carbon dioxide includes approximately 0.03% of the earth's atmospheric volume, but owing to the combustion of fossil fuels, this percentage has increased by about 25% since pre-industrial times. Scientists project that excessive CO 2 emissions into the atmosphere will increase the earth's surface temperature approximately 1.5-4°C in the next 30-40 years (Houghton et al., 1995) . Each year about 5Gt of carbon is released into the atmosphere because of fossil fuel combustion. CO 2 produced in combustion is perhaps not strictly a pollutant (being a natural product of all combustion), nonetheless it is of major concern in view of its impact on global warming (Raghuvanshi et al., 2006) . Continued CO 2 emissions are likely to lead to catastrophic problems such as greenhouse effect (Ramanathan, 2005) .
Analyzing the relationships between energy consumption and CO 2 emissions depends not only on economic factors but also some international agreements such as "Kyoto Protocol" which is an agreement to reduce greenhouse gas emissions collectively (Holly, 2005) . Patterns in the level of energy consumption, economic activity and CO 2 emissions of many countries or regions of the world have been analysed in the literature. One of these studies, Schipper et al., 1997 The main objective of this paper is to predict the amount of carbon dioxide emissions using trend analysis. The paper first focuses on the methodology and then gives two case studies for the consumption of coal and all fossil fuels, respectively. In the third section, the calculated emission limits will be summarised with the projections in the Energy Outlooks. Before the conclusion part a brief discussion will be given.
II. METHODOLOGY
Trend analysis is an aspect of technical analysis that tries to predict the future movements based on past data. It mainly deals with the recognition and measurement of trends that can be represented by lines or surfaces. Trend analysis is almost invariably used anytime when the factor under investigations is quantitative (Maxvell and Delenay, 2004) . The general objective is to determine an equation of the form (1) where a i are coefficients; y is the CO 2 emission in year x; x is year relative to the initial year (x = 0). As the power (k) is increased, the actual behavior of the data could be more and more closely represented. Although this approach is suitable for interpolation, the equation cannot be used for determining values beyond the endpoints (extrapolation). For projecting the historical data past the end points into the future, some of the terms of power 2 and higher can vary wildly both in mark and magnitude over only one year. Therefore such a general power series representation is not of interest. The projections can be carried out using other alternatives based upon the fitting of the first two terms of a power series. Diagrammatic representation of the CO 2 emission projection process is depicted in Figure 1 . 
III. IMPLEMENTATION
Trend analysis is illustrated using two data sets. In the first case study, the trend model is developed for projecting world total CO 2 emissions from the consumption of coal. In the second study, world total CO 2 emission values from the consumption of all fossil fuels (petroleum, flaring of natural gas, natural gas, and coal) are projected. For both two applications, comparisons have been carried out to past studies. Table 1 . According to table, North America and Asia Regions produce more emissions than other regions concerned in the world. Figure 2 indicates such a plot for the CO 2 emissions from the coal over the time period 1980-2003. The average trend over the period 1980-1990 might be fitted using such a straight line but then there is a drastic change in the rate of emission growth. Therefore modeling the average emission trend is required a non-linear function. A general exponential function, which represents the non-linear system might be expressed as follows, (2) Taking natural logs of both sides one easily finds that Region/ Country 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1996 1997 1998 1999 Equation (4) becomes (6) Equation (6) indicates that a linear solution can be employed when the natural log of the emission is potted versus the year. Thus, a straight line can be made to fit the data in Table 1 quite well. Using the least squares optimisation, the constants m and n can be found by In the second step, by using the data for the period of 2004-2025, short-term and mid-term projections were carried out. The predictor equation used for these extrapolations was calculated as follows: (10) For this trend model the correlation coefficient r may be calculated using 
In this case, the correlation coefficient become r = 0.92. The high correlation coefficient shows a strong relationship between CO 2 emissions and time. Confidence limits (CL) for these estimates may be determined using (15) The constant c is calculated by (16) where: α is the probability of y being outside the confidence limits; t α/2 is the value read from a Student 't' table (1 -α/2 and n -1 degrees of freedom); S 2 y and S 2 x are the population variances of ln y and x, respectively. The probability of y being outside of the confidence limits is α = 0.5 (95% probability that the CO 2 emission is within the upper and lower limits), then P = 1-(0.5/2) = 0.975 and the value of t α/2 as read from the Student 't' table is t α/2 = 2.069. Finally, equation (16) becomes (17) By using the expression equations (10) and (17), extrapolations for world total CO 2 emissions from the consumption of coal were carried out. The projections for the time period 2004-2025 are summarised in Table 3 . 
b. Case Study 2: Trend analysis for the consumption and flaring of fossil fuels
The main resources of CO 2 emissions from the combustion of fossil fuels are petroleum, coal, flaring of natural gas, natural gas, and coal. World total emissions of CO 2 from these fossil fuels are listed by the (IEA 2003) for the period of 1980-2003 (Table 4 ). Figure 3 shows such a plot for these CO 2 emissions from all fossil fuels. According to the general structure of Table 4 . World CO2 emissions from the consumption of fossil fuels Region/ Country 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1996 1997 1998 1999 2000 2001 2002 2003 18,313 18,051 17,962 18,098 18,930 19,430 19,796 20,352 20,992 21,318 21,402 21,301 21,243 21,483 21,666 22,035 22,521 22,912 22,839 23,175 23,849 24,140 24,465 25,162 Total where α is the probability of y, t α/2 is the value read from a Student 't' table, and 's' is the standard deviation (Milton and Arnold, 1995) . As a result of the mathematical calculations, confidence interval was found as x ± 895.58. That is, we are 95% confident that the CO 2 emission in the future lies in the interval [x -895.58 x + 895.58]. The projections for the time period 2004-2025 are presented in Table 6 .
IV. RESULTS AND DISCUSSION
The trend analyses, which were carried out both for world total CO 2 emissions from the consumption of coal and all fossil fuels (petroleum, flaring of natural gas, natural gas, and coal), have given close results to the expectations in IEA 2003. The projections have been obtained from the trend models with very high estimation capacities (r > 0.90). Actually, rates of improvement in CO 2 intensity could vary considerably in the future, based on economic growth rates, technological progress, and political initiatives. In addition to these factors, not only IEA 2003 but also the trend analyses concerned in this study do not include the potential impacts of the Kyoto Protocol which requires signatory obligations before 2012. Therefore it is very difficult to evaluate its effects on CO 2 emissions, exactly. It might be expected that the impacts of the Protocol could strongly influence future energy trends (Gerlhom, 1999) .
V. CONCLUSION
By this article, it is aimed to forecast the amount of world total CO 2 emissions from the consumption of coal and all fossil fuels by using a technical method. The main characteristics of the models constructed in the study were transparency and accuracy. Therefore, the modeling works have been demonstrated step be step, and projections have been described in the confidence intervals.
In the real world, projections for CO 2 emissions are influenced from various factors such as economic growth rates, technological advances, and political initiatives. For providing more successful and realistic results, projections should be considered together with these additional factors.
